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CO/- KNOD E o ~N0D E n ^P>M^T**5V><0 
frO/-KNOD E o ~N0D E n !t)«?nSfc« 
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ItS*©/— KNOD E o~NOD E n MOl^|$tf 
OD E o — NOD E n ©tTtctSizE$n. CKDfcfrfcMj.* 

fit^(Dfqti 1 0 0 C%) tSoTV^. 
[0 0 7 0] iSoT«l©i©y-FNODE , 00 T* 
tt, 0>J*.fcf rjK-;l/J&ttHJ (BALL) J L> ^©tf- 
T*££ (S I Z E) J if ro^6 1 0 0 o<D%m 

(o, i ooo) j TSitv^siigsmenfe 

Wi&lCte. T3 0 [%) J cDfil^T IV-KNODE 
120 (n o d e 1 2 0) J fcjl#T?S, f<OtS r A 

ct i on u (onwixitm^tpthtitn^ctt^ 

[0 0 7 1] ZLTftm^MZ, £<D£o%:Vmm& 

m4 4 tLrtmztifcs— knode q ~node n 

[0 0 7 2] fr< LTfT»BMfc»4 2 tt, tfAggSKSH 

o s i o^x.?.n/ctt^ «&tc 

^ey i o Afct&^^tirv^stTili^x^^-feoMJS-r 

S7-FNODE o ~N0D E n <DVmffl&&4 4 fcflj 

mms i it Lrmm ■ ^-m^>^4 2s«tim 

[0 0 7 3] (2-4) im±l£&4 3(DMf£ 
MISSIS 1 »(ECT7^faI- 

^22,~22 n (02) icmmm ^ s 1 3 , ~ s 1 3 

n *m&L1t!), Xt!-*2 1 (02) {C^B«^S3 
fctftfjUfct), L E DS¥2 Ofclg 1 (DL E D|g»)fg^S 

4^ffi-rs 0 

[0074] c<D%&m. mmm^s 1 3 , ~s 1 3 n ^ 

S^V^T^J^fiX-^ 2 2,-2 2 n #fgffij 

e Dgf? 2 oAWis-rs^^^-^Tfi^-rscfc^j: 

[0 0 7 5] <KD&5lCLT<KD'*.v bDzK«y h UC*3 
VTfi, n> hP— ' 5 1 0C0$iJffllCDt fc(C, JSHRtfrt 

[0 0 7 6] (3) L E DS52 OCOMMUU 
$ll£ C v h P * h 1 comffiz. - «y h 4 &C^t* 6 frl 
L E 2 0 ©jSSSflPJWteO^TMW-r S„ 

[0 0 7 7] cC^-yhn/fyMTli, ±ifiC>J:-Mc 
n > h p — -7 1 0 (OmmcD 1 OT**ff»i*^ai5 4 2 (C 
*5<^T> ttfb-t*VtmM&&4 4 (0 7) ^fUfflLTlS 



^*n«fi 1 » J f , i!if^O-5 , &o-»fi:tt, ^Jl±© rgj 
LTffimZGirZ L E DSP2 0£DU! 1 L E D 2 

OR, P 20R , 2 , 12 <D^fe L E D 2 0 R 2 i > 
2 0 R 2 2 Rt>*Xf±«K*fe LED20BG 20BG 

5£g|S4 2tCfe^Tft/££n^T»X«iWgtttff& 1 o 
LED20R, p 20R I2> 92 LED 
20R 211 20R 22 XfiWi&fe L E D 2 0 B G 
, , 2 0 B G 2 0«Jt«I^feS«^t>fc*o 
[0 0 7 8] CtOfcfe^t'J 1 0 A (02) fCfct. L E 

dsp2 0%, =&ffitT»^»)^tc ; en^niiflji#^e)tifc 

[0 0 7 9] * LTfTift^^SP 4 3 tt, tT»j*^» 4 2 

L-T l e Dpi$ 2 ocoKftmfttfmmttifznrcimxiz 

■r^ttfKlXtiKl^fcLTL E Dgp 2 0*m^/^^ — > 

T&XT&WifttHgfe-iEnittzic^ t^v i OArt 

Ls LTt#e>txrcL E DSgffi)f : -^^±KEOL E D 
IKKII^-S 4 LTL E Dg|5 2 0 tcMtB-T-S d t tc<fc 
0 s L E Dotf 2 0 fo<DMf&t%>m 1 £>#fe L E D 2 0 R 
, , , 2 0 R j 2 * 3! 2 CD^fe L E D 2 0 R 2 i > 20 
R 2 2 Rt>'X«»^fe LED20BG,, 20BG 2 ?: 

[0080] mfomaz, wmm7 icfjk-tvimm®m 
4 4tc*5tt§ mr-zntz (pat) j t^omwtmm 
tm^mf^nrcmMm mux taction 

2J ) iCfil^ L E Dg[5 2 0<Do%<D&mM&.L E D 2 
OBGp 2 0 B G a *jS«S-ar*fcV^«lft3yMjiW 

ttcn, xti^K tact i on 2j &te.tf&mm& 

L ED 2 0 BG i , 2 0BG 2 «;M^5tV^fTl 
7?$>^iI-a-tC*3V^T, TACT I ON 2J ^rffi^ 

■r§R»)^«IBS 1 1 *f«fT»BHe«S4 2^P>tf»)*fiSc 
g|5 4 3tC-^x?>n?.^, ff»^8P4 3tt, ^S^T^ 
^aX-^ 2 2 , ~2 2 n ^ig»-r§-7j, cfti:WC 

xticntf^AT tact i on 2j tei»a#ite.n 

1 0 ArtOWJStSS 1 OS!)t/^-yf-i' 
7 7^;^S4U *K LTt#P»nfcL E DSBWl-r-* 
^LE D|g»{i^S 4 i: LTL E DgP 2 0 {C^tttf 
[0 0 8 1] C<D$S^, dC0L E DiBBMi^fS 4 tcg-^ 
^TLEDg|52 0rt^ff^feLED2 0BG 2 0 
B G 2 ^m^fflMBf^iWL, CtXtCcfcO TACTION 
2J fcV5ff»i:«KX««*T TS?>"J 
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[0082] zrcctitmmicLT. muc^-r^mm 
®m4 4jc*5*ts rpp^n/c (h i t) j t^?mm 

JRt»J6Wt6tlfcffl*fT» («>J*.ff TACT I ON 
3J ) fcttU L EDSP2 0©5%O#mi O^feL E 

d2or, 2 o r , a^ass-e-stvatTift^Bi 
aftw-etu x«sr tact i on 3j ef*a<&ai 

1 <D-fc& LED20R, 20R, 2 -t±5 i: 
V^tTrWCPfeSW^fC^VT, Si TACTION 

3 J *JiS-rsff»i*^«ffiS 1 1 jWr»SHe»4 2fr 

^l&T^al-^ 2 2 ,-2 2 n «rffiWcr S— 73, 

cntfticxactKc^Tco tact i on 3j 
tcwawtp»n^^^u i o Artofcfjs-rsm 1 ossjt 

/^-^x-^r-TyUSrW^U *>< LTtf ^.n/t L 
E DSK»-r— E DggMfg^tS 4 £LTL E Dg(S2 

[0 0 8 3] C©*fia, CCDL E DggBjffi^S 4(C»-^ 
V>T L E Dg|52 OflcO&g! 1 cD^feL E D 2 0 R , , , 

2 o r , 2 *^^JSW-e^i«u cmc «t o r a c t i 

ON3J fcV*??T»i:«KX«ft*.T l"S8»5J ©11^ 

[0 0 8 4] ate, CCO^-y hP*7 h 1 iC&tfZ&m 

ED20R, 20R, 2 , 2 <0 jfcfe L E D 2 0 
R 2 i > 2 0 R 2 2 RO'Sfife LED20BG,, 2 
0 B G 2 O^nfntC^JSJ-ST, 6 ^--v >^.;I/^<D L 
E DHf-***«*tlTV^, 

[0 0 8 5] ^LTfrHl^flS4 3W\ Si ©f£tt/<* 
- >x- * 7 r -r;l/J&H±-r S c fc J; D f# 6 nfc 6 
+ L E DgRWj? f — £*\ ^tX^'tlL E Dg|3 2 

0 ftco^/S^I"? 1 COIftfe LED20R , , , 20R 

, 2 ,|2 CO^fe L E D 2 0 R 2 i > 20R 22 
Hfe L E D 2 0 B G , , 20BG 2 [CLE DgEKfa^ S 

[0 0 8 6] cniCt 9 CC0^<y ha#-y h 1 tCfct^T 
(4, L E DpP2 0 F^CQ^TO LED (g! 1 SOlf? 2 © L 
ED20R, 20R 12 - 20R 21 , 20R 22 
Mtf IcfMife LED20BC,, 20BG 2 ) ftttl* 

nniLic&MMMir$,£ttfT*%, fr< ltle DgR2 

OCDZtyt/W — >£ LT, 04 (A) ~ (D) &COV>T 
±3ZELfc>'^-y/-£ttT^:<, W;tt4'0 8 (A) CO <£ 3 
fc^ 1 RXjm 2 ©^fe LED20R , , , 20R, 2 , 
20R 2P 20R 22 ^B#StH] K> foUK 1 OfOiS 
(c^T^-l+Ti*<^^— 08 (B) (D&olcWil 
<T>m& L E D 2 0 R , , , 20R )2 ^fefe^StC 1 O 
fO^K-a-S/^-X 0 8 (C) CD<fc^(C«iitfeL 
ED20BC ,v 20BG 2 Rtfm 1 C0*fe L E D 2 0 

r, ,, 2 or , 2*M&&mc&m-$-&%>^5'->& 

[0 0 8 7] 3;fct7W)£/&g|5 4 3f4, 1 



BUBrr-**, 09 (B) -09 (E) tc^-fefc?};:, 
V7h')i7«lItJ;oT4apgtPWM (Pulse 
Width Modulat ionjr^CW 
tf, cnfC<fc»3 L E DgP2 0(*ICO^mi &0*W!2COL 
ED20R, P 20R )2 - 20R 2P 20R 22 
MXJlcnm^ LED20BC ,> 20BG 2 OKJtSfi 
fcWfitfO C%] T*fc3«-& (09 (A) ) 

igpgtc msif 3 c t tfv * 5 * 5 ic a £ nr v . 

[0 0 8 8] CtUCJ: 9 CCO^-y hn#7 h 1 tCfct^T 

2 OCO^ft/^-^tLT, #J;U4"01 0 (A) SO-* 
(B) (c^-TJ;5fc, ttJSTSSl COL E D 2 0 
R, P 20R | 2 - S2OLED20R 2 20R 
2 2 S^Xlifife LED20BGp 2 0 B G 2 cofg 

(0J*t4 1 ~3#jaw) icmtz-&z>'* 

[0 0 8 9] £e>fccnt|5]«licL.T, l 0 Ate 

*SCfc«it/<* — >T?«ftL E D 2 0 GtSP&fgftS-eS 

fca6co^&aL e DJE»iT f -^*^n j en7 3'-i';i/ (w 

T, cn^m2co^/^->T : -^^7'-f^i:P?^') 

TmhtlfcL E DK»-r-**L E DgglHf^fS 4 i; L 
T L E D p|5 2 OtC^tU-TSo 

[0 0 9 0] WfrWfc, CCO-^-y hn#7 h 1 T'(4, « 

/-cif^-tcti, lfi#±tf fc^.— »f fcSS*ftt>**v^ «fc 5 
(C-r^fcfefC^ffllgPa^i-y h 3 A- 3 DH£:raj£-e& 
V^^OHjf^t— Kfc^-TSA^ Cc0^cn^^Pe>-ti: 
S5S»J^fTi!lttSa4 2fr5>ff®j£$gfl4 3fC-^x^n 

[0 0 9 1 ] CCOtttT»^a5 4 3 t4, ^^SRKSt 
^SP4 2^P)COji*PtC»^l/^T. ^t'Jl OArtOWJS 
■T?)^2co^/^->'7 :: '-^7r-Y^^||^L, *K 

LTt#P»nfcL E D|g»m^S 4^L E D gp 2 0 (cSSttl 
t5, CCO,^gS^ C.COL E D|gift«#S 4{C»r3vr, 

*a#±^fe»nTv^sfflt4» 011 ca> (o^oicm^i 
e d 2 0 g tmmmm-e&ttt&o 

[0 0 9 2] SfcfrKiR£ffi4 214, ^J^tf^lS • *b6 
^xVl/gl54 1 K««fSftft r^Su cO/^7^— ^fl^BB 

ofcttt»cn^tT»j^a5 4 3(ca»]-r5o 

cOi:#RWj^g|5 4 314, ItW^SP 4 2*»€><0 
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E Dgg®jfg#S 4£rL E DgP2 OKiMttJ-TSo CO*g 

COL E DlglMf^fS 4til«-3VT, COft/^f 
U 1 1 A^tfnSSf, 0 1 1 (B) OJ^lCL E D 
2 0 ftO&lf? 2 cO^fe LED20R 2 j, 20R 22 
tfjStfTTSfc^K:, ifeLED20 G 1 

[009 3] •£<bfcftW}£.!$,&4 2(4, r^oj , rjgg 

l/^o ^LTfrWl^JSSM 2(4, 0J*.tf rffiSj Og^ 
(DtZlClt^^V 1 0 Art©ttj£-rS^2<D$gft/<* — 
>f-^77^;^SiL 1 LTt#€>ftfcLEDJB 
SMS^S 4^L E Dg(5 2 OtC^ttJ-f £.<, COfcSSI, CO 
L E DfMJrtit^lS 4(Ci|-3VT, goT^SRBtiHl 1 
(C) Clcfc^tClfeL E D 2 OG WMt^o 
[0 0 9 4] C©J:?(CLtC©^y hutfy h 1 (Cfc 
^T(4, S!g|$:i^-y h 4 fc»tt6> JhfcSlO 

LED20R, 20R J2 .^2 O^fe LED 
20R 21 , 20R 22 Sct/WISfe L E D 2 0 B G , , 
2 0 B G zlcm-l^T^m^y hD#7 h 2 OOiltf 
£I£!$Lf# §— 7?, SifeL E D 2 0 G fca^TS/XT" 

[0095] ( 4 ) fomwm^m i e d 2 3 q^mm 
as 

^(CCO^-y hD#-y h 1 (DffiM&Zi—V h 5<DM15 

AtciBs^n^c^Jim^^ffl l e d 2 3<o&mfflmc 

[0 0 9 6] ±KKOcfe^fCC;cD^-y hn#7 h 1 T'(4, 
KI5A (Cif feX(4* UV^fetCfg^f 
ffl L E D 2 3#BEt9:£ftT*5t>, ^OfctO^y 

-y h i <Dfomwm*&mw.mm7jim l e d 2 3©^a 

BLk, toStfflg^ffl LED2 3H:, #iJ*C4"¥3?B#(c(4 

[0 0 9 7] ilOftWtU 1 0 A(C(4, 'frSttfSS^ 
fflLED23^ ^Ot^O/DS«ffi^iSi:fc:fg^^ 

[0 0 9 8] *-LTfT»£/8ei5 4 3(4, ftxEOJcSlCff 

Wj^gP4 2frp>-%-^.5>n§a55a{cs^vT, ^ty 1 
o a ict&m £ nt (/ ><s njj&t m 3 o?gft/ - y? — 

?77-f;l/?;liU fr< LT»6ftftL E DIgliffl-r 

— l e DiBWHi^ s 5 1 Lr^mvimm^m led 
2 3fciMm-r?.o 

[0 0 9 9] 0l*.fctfTM9BEV4 2 0 7(co<^TlH 
MLfcfOt§oy-KNODE 0 ~NODE n 

$ 5 ^ # eiKieA^meMffi 40^5 m^ra w± 
tora-^^tt&^iif? (Bg^t^) (c(4, cn^fK 

^/SgP4 3{ca*P-r^o -?-LT^TK^fiJcg|54 3(4, frfr 



Siiftucfi-^Vr, 1 0 Artottifc-f 3Sl3 0fg 

Jt/^-^x— ^7 7-<;U«:lf*feU fr< LTt#P.tlfc 
L E DK»ffl7*-*% L E DSfgSMI^ S 5 t. LT^S« 
^^fflL E D2 3tOMtb-r?.o CO^ COL ED 
fgMM8*§S 5(C»-3VT, 012 (A) (D&olc-bmVi 

BM^m l e d 2 3 bm&<Dfr-Dm^wm-enf%&ft-? 

% 0 ttll 2 (B) ~ (E) £>|5|fiST2&50T\ ^O 
[0 1 0 0] */£fT»i*Sffl5 4 2 ti, i<fflX(±lff 

ovt, i o Arto*fj£"rssB3oajt/^^— > 

f-^77^MSiL, *■>< LTrnZftfc L E DIB»J 
fflf-^LE DggKHS^ S 5 LTi>l«iI^ffl L 
E D 2 3lcm&-rZ>o COSgJH, COL E DIKSjff^fS 

5tca^v>T, 013 (a) (D&oic&mvtmm^mL 
e d 2 3 n/sw-flffe-esi < j&*rr So 
[oioi] *&fctf«i}*^fflJ4 2(4, mmfimzn^ 

4 0*5 OtOBMfl^ S 1 0 IcI^V >TKMi-r 5 , 

cn*ff«j^»4 3teii»i-r*o ^LrcotttTW 

£j£g|$4 3(4, #>7b">SS»l(cS-3^T, ^€'J 1 0 Art 
O^tlSf § m 3 O^g^ ^->f-?7 7^fMB4 
U *< LTften/cL E Digi/jfflx-^^L E DiKlb 

s 5 1 LTfomwrnm^m i e d 2 3 tciMm-r s 0 

C©KS« COL E DigSMg^fS 5KI^3^T, 0 1 3 
( B ) OJ; ? (t-Mttiaiiiffl L E D 2 3 W/£ 

[0 10 2] COcfc 51C LTCO^-y hn,K>y h 1 fcfc 
V^Tt4, K^gROL- >y h 5 0MJ15 A &CaStt P>ftfoL>JI 
L E D 2 3 5ili:fa-3t, ^ 

otf©^7 ha#-y h i o^iim^a*vr&j;^c 
[0103] ( 5 ) ^mmmmvmimxfvhm 

LXtO#ffigfc:*5^T> c©^7 hn*7 h 1 Ti4, ^SP 

t^»i 9 sofrtw-b y-tfgp 1 5*c.fnfnta^$ 

n^^gp-feVtff^S 1 Xt4rtg|5-fe>-9-fi^S 2^(tS 
-rJ^TgSO^W^^L, sHpP 
n.n>y h 4lC88tfP>ftfcL E Dg|5 2 0 rttD^ 1 O^feL 
E D 2 0 R i , , 20R, 2 . ^2 O^pfe L E D 2 0 R 
2 , , 2 0 R 2 2 , SD'Wl^fe LED20BG,, 20 

bg zZtimmM-tzcticzomm-tztmc, cn 

i;{4giJ{c->X7 L A^K)ffO^:</>^ J f>Ki#0*v>»)^ 
— KfCfeS«-&{c(4 L E D p|5 2 OOlfeL ED20G?: 

[0 10 4] ioTC0^7 hn^7 h 1 Z'it, COL 
E Dg|3 2 OOifeL E D 2 0 G O^M«S§tcS^l/>T^ 
IS-^-y hn*7 h 1 0->XT-A^H8%a— WEMl-r* 
CktfT'J, ^0^<y hu*7 h 1 A^iJk.(4"Wj#0^ 
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[0 10 5] SftCO^ h 1 T'fcJu L E DrP 

2 0^1 <D*ft LED20R, 2 0 R , 2 , 91 2 
«D^fe LED20R 21 > 20R 22 , Wife L E D 2 
OBGp 20BG 2 Rtf Sfe L E D 2 0 G *£MM.W} 

-rstci^L, ^ty i o Afrzmfr&Lrzttfc-rzmi 

[0 10 6] fcTiI0^7 hn,f7 h 1 THi, Cft£> 
L E D352 OficDsf? 1 ©^fe L E D 2 0 R , 20R 
, 2 - ^ 2 O^fe L E D 2 0 R 2 , , 20R 22> W$$ 
6LED20BG,, 20BG 2 Stf^fe L E D 2 0 G 

[0 10 7] £ e>{CC<D^-y ho#7 h 1 T*«, 

33UiLfcfTi!li:LTLED»2 0* 
58^^-&Si^<D^ttf8Jt/^->cri:Jcm 1 ©*feL E 
D20R, 20R, 2l S2 ©^fe L E D 2 0 R 
2 j , 2 0 R 2 2 Rt>*»Sfi LED20BG,, 20B 
G 2 **tt J fftj£«flJW-rSfci&© L E DIERj-r— £ 
cn^l CD^fe LED20R,,, 20R 12 , 
^ 2 cD^fe LED20R 21> 20R 22 &t>*W*tfe L 
ED20BG,, 20BG 2 tttl^ttitil&tSItT* £ 

nztmv^vy^frgiftrzifzttbi: 1 -o<Dm 1 ©a 

CD^ 1 LED20R, 2 0R 12 ,S2O* 

6LED20R 2P 20R 22 RtfitHfe LED20 
BG P 2 0 B G 2 ft*' ttSfci UT^SKflSJW-r S C 

[0 10 8] IotC©^7 Fn#<y h l T*M\ CtlP, 
LED»2 0t#<D563t/^->fcU, <fcr>§M*&^ 

[0109] w±©«j«fi:«j:n{f, asm*, ^gp^.-- y 

F 4{CBS^6>nfcL E Dg|5 2 OrtcDlgl cD^feL E D 2 
OR, 20R, 2 , $2 <D/*fe L E D 2 0 R 2 i x 
2 0 R 2 2 * LED20BC,, 20BG 2 

ftZm^lclZL E D oP 2 0<D^feL E D 2 0 G^^iS^ 
5 tcLfcCi:fc<fc<3, a-WifeLED20G 
©j£Mtt«fcS-3^T3K^-y hn*y F 1 Ov'XrA 

■y Fn*-y F 1 tfmffl!)*©*^!^ V 

^ME%^*S®**$KW±?*SCfci&^*N fr< L 

[0 110] ^/cJ^±0^(C cfctlMf, LEDg|$2 0<D 
m 1 co^fe LED20R, 2 0 R , 2 , m 2 cD^fe 



LED20R 2P 20R 22 , W^fe L E D 2 0 B G 
, . 2 0 B G 2 Stf«fe L E D 2 0 G *jSWJB»-r SfC 
BEL, 1 0 A^6.K*tBLfcJtJSi;-rsSfll 

&Blc £ L T P W M^mmmt %> J: r> tc L £ t fc <£ 
♦3, Ctl'b'm 1 tO^feL ED20R, P 20R, 2> 
m 2 CD^fe L E D 2 0 R 2 i > 20R 22 , »*Sfe L E 
D20BG 20BG 2 Rtfl»& L E D 2 0 G 
*a^^->T^afflEl!i"rsci: fr< LTx 
y^-f^j(ybtt4|pi±$tll5^7 hn^-y F^H 

[oiin $p,Kw±o«fiSfc«j;n«r, ^'if^^ais 
f&ii-^ nxLLfznmt ltl e dsp 2 o*«w* 

•eS&O&afSJte/^-i'C'fctclSJ 1 <D*feL E d 2 0 
R, , , 2 0 R , 2> sg2 0*feL E D 2 0 R 2 , , 2 

0 R 2 2 iTOfe LED20BG 20BG 2 W 
tl?ftj$MfflWt&1ttb<DL E DSMft'r-**, cn?. 

1 cD^fe LED20R, p 20R, 2 , S2 CD^fe 
LED20R 211 20R 22 LED20B 
G P 2 0BG 2 £-enfnMJSJ^T, cnP>£:|5]L 
^■+>*;l4S»^*fc«>T 1 1 <D^/^-> 
7 s ~$t7T'(Mc1&WiL, cne>6f^>^(?)LE 
Dgglfjx-^tcB^VT, WJS-TSS 1 C*feL E D 2 
ORj,, 20R, 2 , S2 cD^fe L E D 2 0 R 2 1 > 
2 0 R 2 2 St>* Wfcife LED20BG p 20BG 2 ?; 

1 ©Sfcfe LED20R, p 2 0 R , 2 , m 2 L 
ED20R 21> 2OR22 &tfif L E D 2 0 B G 

, , 2 0 b g 2 z*ti*ft®&LTiimxm-r% ctw 

T*#So fr<t5(COf L E DSP 2 0±fo<Dmyt/W- 

[0112] (6) m<omm<omm 

**3±SEOHfl6©^*fcfeV>Tt±, #«i«*ia 1 ©<£? 
tc«j5g$n/'c4W*fTSO^«y hn#7 h 1 

j; 3 L/-c^(co^T5zn^rc^ *mm<mimt> 
[01 1 3] s/fc±sis©iia(i©jBfl8te*5v>Ttt, nm± 

O raj i; LTasi-r^m 1 V>mttWk.l$i'^T- A1« 
ffl«r^-r5KS2©«3te#S4:LTL ED (5E«^--r* 
— F) *Sffl-rs«fe'5f«:Lfc«'&t«: , oi,^T5E'<fc*V * 

[0 114] 2lblC±j£(Dntfc<DBmiZlS^Tte, 

■fe>"9"i: LT, CCD*^7l 6, v^^n^y 1 7, 
$y?-b>^i8, /Vyr'J-bv^- 1 2, rSJS-t>-^i 
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(54) ROBOT DEVICE AND CONTROL METHOD FOR IT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problems of the conventional robot 
device that complicated feeling expression is difficult, and that a user is hard to 
recognize the system status to have the fear of giving unnecesasry 
misunderstanding and uneasiness. 

SOLUTION: In this robot device and control method for it, a first light emitting 
means functioning as an eye in appearance and a second light emitting means 
for displaying the system status are disposed in the robot device, the first light 
emitting means is controlled to flicker to express feelings, and the second light 
emitting means is controlled to flicker to express the system status. The light 
emitting means for expressing the feeling is controlled at need by a pulse 
duration modulating system and also driven to flicker. According to the output of 
the sensor, the outside or inside status and/or outside input is recognized, and 
according to the recognition result, the respective light emitting means for 



expressing the feeling are individually controlled to flicker. 
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damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] 1st luminescence means to function as an eye on appearance, and the 
situation of the exterior or the interior - and - or with the sensor which detects 
the input from the outside The control means which carries out flash control of 
the luminescence means of the above 1st based on the output of the 
above-mentioned sensor so that feeling may be expressed, It is robot equipment 
which is equipped with the 2nd luminescence means for displaying the condition 
of the above-mentioned system system, and carries out the description of the 
above-mentioned control section carrying out flash control of the luminescence 
means of the above 2nd based on the above-mentioned condition of the 
above-mentioned system system. 

[Claim 2] The luminescence means of the above 2nd is robot equipment 

according to claim 1 characterized by being a light emitting diode. 

[Claim 3] It is robot equipment according to claim 1 carry out having the memory 



in which the actuation information on the luminescence means of the above 2nd 
according to the various conditions of the above-mentioned system system was 
stored, and the above-mentioned control means reading the above-mentioned 
actuation information correspond, from the above-mentioned memory according 
to the condition of the above-mentioned system system, and carrying out flash 
control in the luminescence means of the above 2nd based on the read 
actuation information concerned as the description. 

[Claim 4] The above-mentioned control means is robot equipment according to 
claim 3 characterized by controlling the luminescence brightness of the 
luminescence means of the above 2nd by pulse width modulation. 
[Claim 5] the situation of a luminescence means function as an eye on 
appearance, and the exterior or the interior — and -- or the robot equipment 
characterized by to have the sensor which detects the input from the outside, 
and the control means which carry out flash control of the above-mentioned 
luminescence means based on the output of the above-mentioned sensor so 
that feeling may be expressed, and for the above-mentioned control means to 
control the luminescence brightness of the above-mentioned luminescence 
means by pulse width modulation. 

[Claim 6] The above-mentioned luminescence means is robot equipment 
according to claim 5 characterized by being a light emitting diode. 



[Claim 7] two or more luminescence means to function as an eye on appearance, 
and the situation of the exterior or the interior — and — or the robot equipment 
characterized by having the sensor which detects the input from the outside, and 
the control means which carries out flash control of each above-mentioned 
luminescence means according to an individual based on the output of the 
above-mentioned sensor, respectively so that feeling may be expressed. 
[Claim 8] Each above-mentioned luminescence means is robot equipment 
according to claim 7 characterized by being a light emitting diode. 
[Claim 9] the robot equipment according to claim 7 carry out equipping the 
actuation information for every above-mentioned luminescence means 
according to each above-mentioned feeling with the memory stored beforehand, 
carrying out reading appearance based on the output of the above-mentioned 
sensor if needed in the above-mentioned actuation information for every [ which 
was stored in the above-mentioned memory ] above-mentioned corresponding 
luminescence means, and carrying out flash actuation according to an individual 
in each above-mentioned luminescence means respectively based on each 
above-mentioned actuation information concerned which carried out reading 
appearance as the description. 

[Claim 10] The 1st step which arranges in robot equipment the 2nd 
luminescence means for displaying 1st luminescence means to function as an 



eye on appearance, and the condition of a system system, the situation of the 
exterior or the interior — and -- or, while carrying out flash control of the 
luminescence means of the above 1st based on the output of the sensor which 
detects the input from the outside so that feeling may be expressed The control 
approach of the robot equipment characterized by having the 2nd step which 
carries out flash control of the luminescence means of the above 2nd so that the 
condition of a system system may be expressed. 

[Claim 11] The luminescence means of the above 2nd is the control approach of 
the robot equipment according to claim 10 characterized by being a light emitting 
diode. 

[Claim 12] the control approach of robot equipment according to claim 10 of 
carrying out storing the actuation information on the luminescence means of the 
above 2nd according to the various conditions of the above-mentioned system 
system in memory, carrying out the reading appearance of the above-mentioned 
actuation information correspond, from above-mentioned memory according to 
the condition of the above-mentioned system system at the 2nd step of the 
above in the 1st step of the above, and carrying out flash control in the 
luminescence means of the above 2nd based on the actuation information 
concerned which carried out reading appearance as the description. 
[Claim 13] The control approach of the robot equipment according to claim 10 



characterized by controlling the luminescence brightness of the luminescence 
means of the above 2nd by pulse width modulation at the 2nd step of the above. 
[Claim 14] Or it sets to the control approach of robot equipment of having the 
sensor which detects the input from the outside, the situation of a luminescence 
means to function as an eye on appearance, and the exterior or the interior — 
and — the output of the above-mentioned sensor - being based — the situation of 
the above-mentioned exterior or the interior - and — or with the 1st step which 
recognizes the input from the outside The control approach of the robot 
equipment which is equipped with the 2nd step which carries out flash control of 
the above-mentioned luminescence means based on the above-mentioned 
recognition result so that feeling may be expressed, and is characterized by 
controlling the luminescence brightness of the above-mentioned luminescence 
means by pulse width modulation if needed at the 2nd step of the above. 
[Claim 15] The above-mentioned luminescence means is the control approach of 
the robot equipment according to claim 14 characterized by being a light emitting 
diode. 

[Claim 16] Or it sets to the control approach of robot equipment of having the 
sensor which detects the input from the outside, two or more luminescence 
means to function as an eye on appearance, and the situation of the exterior or 
the interior — and — the output of the above-mentioned sensor — being based - 



the situation of the above-mentioned exterior or the interior - and -- or with the 
1st step which recognizes the input from the outside The control approach of the 
robot equipment characterized by having the 2nd step which carries out flash 
control of each above-mentioned luminescence means according to an 
individual, respectively so that feeling may be expressed based on the 
above-mentioned recognition result. 

[Claim 17] Each above-mentioned luminescence means is the control approach 
of the robot equipment according to claim 16 characterized by being a light 
emitting diode. 

[Claim 18] At the 1st step of the above, the actuation information for every 
above-mentioned luminescence means according to each above-mentioned 
feeling is stored in memory. At the 2nd step of the above Based on the output of 
the above-mentioned sensor, the above-mentioned actuation information for 
every [ which was stored in the above-mentioned memory ] above-mentioned 
corresponding luminescence means is read if needed. The control approach of 
the robot equipment according to claim 16 characterized by carrying out flash 
actuation of each above-mentioned luminescence means according to an 
individual based on each read above-mentioned actuation information 
concerned, respectively. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is applied to a pet robot, concerning robot 

equipment and its control approach, and is suitable. 

[0002] 

[Description of the Prior Art] The pet robot made as [ act / according to the 
environment of the directions from a user or a perimeter / in recent years / 
autonomously ] is developed by this application applicant for a patent. This pet 
robot has the appearance modeled on the dog bred at ordinary homes, or the cat, 
recognizes the situation inside a perimeter and self, the existence of the 
command from a user, and influence, etc. based on outputs, such as a CCD 
(Charge Coupled Device) camera arranged in the predetermined location, 
respectively, a microphone, and a touch sensor, and acts based on a recognition 
result. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, in this pet robot, if it can 

> 

make it possible to express feeling, such as "resentment" and "joy", to "it strikes" 



and the influence of "stroking" from a user, it will be thought that smooth [ of the 
communication of a pet robot ] can be carried out to a user, a user's attachment 
alignment and curiosity over the part pet robot are raised, and the entertainment 
nature may be raised further. 

[0004] And in the former, the approach expressing the feeling of a pet robot is 
widely used by blinking the illuminant which functions on the basis of such an 
idea as a "eye" on appearance. 

[0005] However, by this approach adopted as the conventional pet robot, since 
the emitter equivalent to ** "an eye" on either side was made to only turn on / 
turn off simultaneously, it was hard to perform a complicated feeling expression, 
and there was a possibility of being easy to make a user sensing weariness as 
this result. 

[0006] Moreover, this conventional pet robot does not necessarily cause the 
reaction which reacted or was decided to the influence from a user etc., although 
it acts autonomously as mentioned above therefore. For this reason, in this pet 
robot, there was a possibility of giving misunderstanding that the pet robot has 
broken to the user at the time of the mode of operation which does not discover 
a motion intentionally when it is in the position which does not have a motion for 
example from the first (in for example, the case in is sleeping or which is only 
sitting down). 



[0007] Therefore, in this pet robot, if it can make it possible to perform a more 
complicated expression expression, it can carry out that it is hard to make a user 
sense weariness, and it will be thought that the entertainment nature as the part 
pet robot may be raised further. 

[0008] Moreover, in this pet robot, if a user can make it possible to recognize the 
condition of the system of a pet robot easily, it will prevent giving a user 
unnecessary misunderstanding and worries, and it will be thought that 
entertainment nature may be raised further. 

[0009] This invention was made in consideration of the above point, and tends to 
propose the robot equipment which may raise entertainment nature, and its 
control approach. 
[0010] 

[Means for Solving the Problem] In order to solve this technical problem, it sets 

v. 

to this invention. 1st luminescence means to function as an eye on appearance 
in robot equipment, the situation of the exterior or the interior — and » or with the 
sensor which detects the input from the outside Based on the output of a sensor, 
the control means which carries out flash control of the 1st luminescence means, 
and the 2nd luminescence means for displaying the condition of a system 
system are had and established so that feeling may be expressed, and the 
control section was made to carry out flash control of the 2nd luminescence 



means based on the condition of a system system. As a result with this robot 
equipment, a user can recognize the condition of a system system easily 
according to the luminescence condition of the 2nd luminescence means. 
[0011] moreover, the situation of a luminescence means function as an eye on 
appearance in robot equipment in this invention, and the exterior or the interior - 
and - or the sensor which detects the input from the outside, and the control 
means which carries out flash control of the luminescence means based on the 
output of a sensor so that feeling may be expressed are established, and the 
control means controlled the luminescence brightness of a luminescence means 
by pulse width modulation. As a result with this robot equipment, flash actuation 
of the luminescence means can be carried out by various luminescence patterns. 
[0012] two or more luminescence means to function as an eye on appearance in 
robot equipment in this invention furthermore, and the situation of the exterior or 
the interior — and — or the sensor which detects the input from the outside, and 
the control means which carries out flash control of each luminescence means 
according to an individual based on the output of a sensor, respectively so that 
feeling may be expressed were established. As a result with this robot 
equipment, flash actuation of the luminescence means can be carried out by 
various luminescence patterns. 

[0013] The 1st step which furthermore arranges in robot equipment the 2nd 



luminescence means for displaying 1st luminescence means to function as an 
eye on appearance, and the condition of a system system in the control 
approach of robot equipment in this invention, the situation of the exterior or the 
interior ~ and ~ or while carrying out flash control of the 1st luminescence 
means based on the output of the sensor which detects the input from the 
outside so that feeling might be expressed, the 2nd step which carries out flash 
control of the 2nd luminescence means so that the condition of a system system 
may be expressed was prepared. As a result, according to the control approach 
of this robot equipment, a user can recognize the condition of a system system 
easily according to the luminescence condition of the 2nd luminescence means. 
[0014] Or it sets to the control approach of robot equipment of having the sensor 
which detects the input from the outside, the situation of a luminescence means 
to function as an eye on appearance in this invention furthermore, and the 
exterior or the interior — and - the output of a sensor — being based - the 
situation of the exterior or the interior - and - or with the 1st step which 
recognizes the input from the outside Based on a recognition result, the 2nd step 
which carries out flash control of the luminescence means is prepared so that 
feeling may be expressed, and the luminescence brightness of a luminescence 
means was controlled by the 2nd step by pulse width modulation if needed. As a 
result, according to the control approach of this robot equipment, flash actuation 



of the luminescence means can be carried out by various luminescence patterns. 
[0015] Or it sets to the control approach of robot equipment of having the sensor 
which detects the input from the outside, two or more luminescence means to 
function as an eye on appearance in this invention furthermore, and the situation 
of the exterior or the interior -- and - the output of a sensor - being based the 
situation of the exterior or the interior ~ and » or the 1st step which recognizes 
the input from the outside, and the 2nd step which carries out flash control of 
each luminescence means according to an individual based on a recognition 
result, respectively so that feeling may be expressed were prepared. As a result, 
according to the control approach of this robot equipment, flash actuation of the 
luminescence means can be carried out by various luminescence patterns. 
[0016] 

[Embodiment of the Invention] About a drawing, the gestalt of 1 operation of this 
invention is explained in full detail below. 

[0017] (1) In the block diagram 1 of the pet robot 1 by the gestalt of this operation, 
1 is constituted by connecting the head unit 4 and the tail section unit 5 with the 
front end section and the back end section of the idiosoma unit 2, respectively 
while the pet robot by the gestalt of this operation is shown as a whole and leg 
unit 3A - 3D are connected with front and rear, right and left of the idiosoma unit 
2, respectively. 



[0018] In this case, as shown in the idiosoma unit 2 at drawing 2 , the internal 
sensor section 15 which consists of the controller 10 which controls actuation of 
this pet robot 1 whole, the dc-battery 1 1 as a source 1 of power of this pet robot, 
the dc-battery sensor 12 and a temperature sensor 13, and acceleration-sensor 
14 grade is contained. 

[0019] Moreover, the external sensor section 19 which consists of CCD camera 
16 which functions on the head unit 4 as a "eye" on the parenchyma of this pet 
robot 1, a microphone 17 which functions as a "lug" on parenchyma, a touch 
sensor 18, etc., The loudspeaker 21 which functions as the LED section 20 
which consists of two or more LED (Light Emitting Diode, light emitting diode) 
which has a function as a "eye" on appearance as "opening" on parenchyma is 
arranged in the predetermined location, respectively. 

[0020] Furthermore, while tail 5A is arranged by the tail section unit 5 free 
[ actuation ], LED (this is hereafter called LED for a state-of-mind display)23 
which can emit light in the blue or orange for displaying the state of mind of the 
pet robot 1 at that time is arranged in concerned tail 5A by it. 
[0021] Furthermore, the actuators 221-22n for free frequency which correspond, 
respectively are arranged in the root part of tail 5A in the tail section unit 5 by the 
joining segment of the joint part of each leg unit 3A-3D, each joining segment of 
each leg unit 3A-3D and the idiosoma unit 2, the head unit 4, and the idiosoma 



unit 2, and the list. 

[0022] And CCD camera 16 of the external sensor section 19 picturizes a 
surrounding situation, and sends out obtained picture signal S1A to a controller 
10. Moreover, a microphone 17 collects the command sound given as a scale 
through the sound commander who does not illustrate from a user, such as 
"walk", "lie down", or "pursue a ball", and sends out obtained sound signal S1B 
to a controller 10. 

[0023] Furthermore, in drawing 1 , the touch sensor 18 is formed in the upper 
part of the head unit 4, detects the pressure obtained by "it strokes" and the 
physical influence of "striking" from a user, and sends it out to a controller 10 by 
setting a detection result to pressure detecting-signal S1C so that clearly. 
[0024] On the other hand, the dc-battery sensor 12 of the internal sensor section 
15 detects the residue of a dc-battery 11, sets a detection result to dc-battery 
residue detecting-signal S2A, and sends it out to a controller 10. Moreover, while 
a temperature sensor 13 detects the temperature of the pet robot 1 interior and 
sends it out to a controller 10 by making a detection result into temperature 
detecting-signal S2B, an acceleration sensor 14 detects the acceleration of the 
direction of 3 shafts (the X-axis, a Y-axis, and Z-axis), and it sends it out to a 
controller 10 by setting a detection result to acceleration detecting-signal S2C. 
[0025] Picture signal S1A to which a controller 10 is supplied, respectively from 



CCD camera 16, the microphone 17, and touch sensor 18 of the external sensor 
section 19, Sound signal S1B and pressure detecting-signal S1C (these are 
hereafter called collectively the external sensor signal S1), Dc-battery residue 
detecting-signal S2A given, respectively from the dc-battery sensor 12, the 
temperature sensor 13, and acceleration sensor 14 of the internal sensor section 
15, Based on temperature detecting-signal S2B, acceleration detecting-signal 
S2C (these are hereafter called collectively the internal sensor signal S2), etc., 
the perimeter of a pet robot 1 and an internal situation, the existence of the 
command from a user and the influence from a user, etc. are judged. 
[0026] And a controller 10 can make the head unit 4 able to shake vertically and 
horizontally, can move tail section 5A of the tail section unit 5, or makes it act by 
opting for the action which continues based on this decision result and the 
control program beforehand stored in memory 10A, and making the required 
actuators 221 -22n drive based on a decision result to drive and walk him around 
each leg unit 3A-3D etc. 

[0027] Moreover, a controller 10 makes the voice based on the sound signal S3 
concerned output outside by giving the predetermined sound signal S3 to a 
loudspeaker 21 if needed in this case. This is made to emit light by the 
predetermined luminescence pattern according to this decision result by 
outputting LED driving signal S4 to the LED section 20 as a "eye" on appearance. 



This is made to emit light by the luminescence pattern according to the state of 
mind at that time by reaching or sending out the LED driving signal S5 to LED23 
for a state-of-mind display of the tail section unit 5. 

[0028] Thus, in this pet robot 1, it is made as [ act / based on the situation of a 
perimeter and the interior, the existence of the command from a user, and 
influence etc. / it / autonomously ]. 

[0029] In addition, the concrete configuration of the LED section 20 which has a 
function as a "eye" on the appearance of a pet robot 1 is shown in drawing 3 . 
The LED section 20 has the 1st red [ of the couple which emits light in red light, 
respectively ] LED 20R11, 20R12, and 2nd [ of a couple ] red LED 20R21, 
20R22, and bluish green color LED20BG1 of the couple which emits light in 
bluish green colored light, respectively and 20GB2 as LED for a feeling 
expression for expressing feeling so that clearly also from this drawing 3 . 
[0030] in this case, every - the light-emitting part has the shape of linear [ of 
predetermined die length ], and the 1st red LED 20R1 1 and 20R12 become the 
physical relationship which goes to the front of the head unit 4 shown by the 
arrow head a and which is alike, follows and becomes narrower the point, 
respectively as — the cross direction of the head unit 4 — almost — the middle - 
it is arranged in the section. 

[0031] moreover, every - the light-emitting part has the shape of linear [ of 



predetermined die length ], and the 2nd red LED 20R21 and 20R22 go to the 
front of the head unit 4, respectively — it is alike, and it follows and becomes the 
physical relationship of point breadth as — and every - together with the 1st 
red LED 20R11 and 20R12, it becomes the physical relationship of a radial 
mostly - as -- the middle of the head unit 4 - it is arranged in the section. 
[0032] This sets to this pet robot 1. every - by turning on simultaneously the 1st 
red LED 20R11 and 20R12 The expression of the "resentment" as if it lifts an 
eye like drawing 4 (A) and was angry, the expression of "dislike" as if it sensed a 
feeling of dislike etc. - it can express - every — by turning on simultaneously the 
2nd red LED 20R21 and 20R22 The expression of "sadness" as if it was feeling 
sad like drawing 4 (B) etc. can be expressed, further - every - by turning all of 
the 1st and 2nd red LED 20R11, 20R12, 20R21, and 20R22 on to coincidence It 
is made as [ express / the expression of "fear" as if it sensed fear like drawing 4 
(C), the expression of "surprise" as if it was surprised, etc. ]. 
[0033] On the other hand, the light-emitting part has the configuration in the bow 
of predetermined die length, respectively, and each bluish green color 
LED20BG1 and 20BG2 are arranged in the 1st corresponding red LED 20R11 in 
the head unit 4, and a just before [ 20R12 ] location, respectively, where the 
inside of a bow is turned ahead (arrow head a). 

[0034] Thereby with this pet robot 1, it is made as [ express / the expression of 



that "joy" at which it is laughing like drawing 4 (D) ] by turning on simultaneously 
each bluish green color LED20BG1 and 20BG2. [ like ] 

[0035] And by this bot robot 1, the black translucent covering 24 ( drawing 1 ) 
which consists of synthetic-resin material is arranged by the upper part of the 
case of a just before [ a touch sensor 18 ] from from near the front end of the 
head unit 4 so that bluish green color LED20BG1 and 20BG2 may be covered in 
these [ 1st ] and the 2nd red LED 20R1 1, 20R12, 20R21, and 20R22 list. 
[0036] This sets to this pet robot 1. When it is in the condition which the 1st and 
2nd red LED 20R11, 20R12, 20R21, 20R22 or bluish green color LED20BG1, 
and 20BG2 have not turned on, these cannot be seen from an outside. On the 
other hand, when it is in the condition which the 1st and 2nd red LED 20R11, 
20R12, 20R21, 20R22 and bluish green color LED20BG1, and 20BG2 have 
turned on, it can look this certainly from an outside. It is made as [ prevent / the 
sense of incongruity resulting from the "eye" of three kinds of configurations 
existing in this way / effectively ]. 

[0037] When in addition to this configuration in the case of this pet robot 1 the 
system of the pet robot 1 concerned is in a special condition so that it may 
mention later in the LED section 20, green LED20G for a system-information 
display by which flash actuation is carried out are prepared. 
[0038] In this case, these green LED20G are arranged in the location which a 



light-emitting part is the 1st red [ in / it is LED which can emit light green and / the 
head unit 4 ] LED 20R1 1 and the small upside of 20R12 which have the shape of 
linear [ of predetermined die length ], and is covered with the translucent 
covering 24. 

[0039] Thereby with this pet robot 1, it is made as [ recognize / the system state 
of the pet robot 1 concerned / a user / easily ] based on this flash condition of 
green LED20G that is in sight throughout a period of translucent covering 24. 
[0040] (2) Explain concrete processing of the controller 10 in processing of a 
controller 10, next this pet robot 1. 

[0041] A controller 10 performs the various above processings according to the 
control program stored in memory 10A. If the content of processing of this 
controller 10 is classified functionally, as shown in drawing 5 The condition 
recognition section 40 which recognizes the condition of the exterior and the 
interior, and the feeling and the instinct model section 41 which determine the 
feeling of this pet robot 1, and the condition of instinct based on the recognition 
result of the condition recognition section 40, It can divide into the action 
decision section 42 which opts for the action which continues based on the 
output of the recognition result of the condition recognition section 40, and the 
feeling and the instinct model section 41, and the action generation section 43 
which makes a pet robot 1 generate action according to the decision result of the 



action decision section 42 (manifestation). 

[0042] Hereafter, these condition recognition section 40, feeling and the instinct 
model section 41, the action decision section 42, and the action generation 
section 43 are explained to a detail. 

[0043] (2-1) The configuration status recognition section 40 of the condition 
recognition section 40 recognizes a specific condition based on the external 
sensor signal S1 given from the external sensor section 19 ( drawing 2 ), and the 
internal sensor signal S2 given from the internal sensor section 15 ( drawing 2 ), 
and notifies it to feeling, the instinct model section 41, and the action decision 
section 42 by making a recognition result into the condition recognition 
information S10. 

[0044] In practice, when picture signal S1A given from CCD camera 16 ( drawing 
2 ) of the external sensor section 19 is monitored continuously and "a round red 
thing" and "a certain body" are detected in the image based on the picture signal 
S1 A concerned, the condition recognition section 40 recognizes it as there being 
a "obstruction "which a ball is"", and notifies a recognition result to feeling, the 
instinct model section 41, and the action decision section 42. 
[0045] Moreover, the condition recognition section 40 monitors continuously 
sound signal S1B given from a microphone 17 ( drawing 2 ), and if it recognizes 
that a command sound, such as "walk", "lie down", and "pursue a ball", was 



inputted based on the sound signal S1B concerned, it will notify this recognition 
result to feeling, the instinct model section 41, and the action decision section 42. 
[0046] Furthermore, the condition recognition section 40 monitors continuously 
pressure detecting-signal S1C given from a touch sensor 18 ( drawing 2 ). It is 
recognized as "it having been struck" (scolded), when it was beyond a 
predetermined threshold and a short-time (a metaphor is less than 2 seconds) 
pressure was detected based on the pressure detecting-signal S1C concerned. 
It is recognized as "it having been stroked" (praised) when long duration (for 
example, 2 seconds or more) and a wide range pressure were detected under 
with a predetermined threshold, and a recognition result is notified to feeling, the 
instinct model section 41, and the action decision section 42. 
[0047] Furthermore, the condition recognition section 40 monitors continuously 
temperature detecting-signal S2B given from the temperature sensor 13 
( drawing 2 ) of the internal sensor section 15, when the temperature beyond 
predetermined temperature is detected based on the temperature 
detecting-signal S2B concerned, it recognizes it as "Internal temperature rose", 
and it notifies a recognition result to feeling, the instinct model section 41, and 
the action decision section 42. 

[0048] Moreover, the condition recognition section 40 monitors continuously 
acceleration detecting-signal S2C given from an acceleration sensor 14 



( drawing 2 ), when upward big acceleration is detected based on the 
acceleration detecting-signal S2C concerned, it recognizes it as "It was taken", 
and it notifies a recognition result to feeling, the instinct model section 41, and 
the action decision section 42. 

[0049] (2-2) The configuration feeling and the instinct model section 41 of feeling 
and the instinct model section 41 hold the parameter with which the strength of 
the emotion is expressed for every emotion about a total of six emotions, "joy", 
"sadness", "surprise", "fear", "dislike", and the "resentment." And feeling and the 
instinct model section 41 carry out renewal of sequential based on the specific 
recognition result to which the parameter value of each [ these ] emotion is given 
as condition recognition information S10 from the condition recognition section 
40, respectively, such as "it was struck" and "it having been stroked", the action 
decision information S11 showing the output action which is given from the 
action decision section 42 like the after-mentioned and for which it opted, 
elapsed time, etc. 

[0050] The degree on which the output action based on the recognition result 
and the action decision information S11 by which feeling and the instinct model 
section 41 may be based on the condition recognition information S10 acts to 
the emotion concretely (set up beforehand), Variation delta[ of the degree of the 
control received from other emotions, and a stimulus, and its emotion computed 



by predetermined operation expression based on elapsed time etc. ] E [t], It is a 
predetermined period, using as ke the multiplier showing the rate that the 
parameter value of the current emotion changes the emotion according to E [t], a 
recognition result, etc., and is a degree type [0051]. 
[Equation 1] 

E Ct + 1] = E C t] +k e x AE CtJ (1) 

[0052] Parameter value [ of the emotion in the period of ********** ] e [t+1] is 
computed. 

[0053] And as feeling and the instinct model section 41 replace this result of an 
operation with parameter value [ of that current emotion ] E [t], it updates the 
parameter value of that emotion. In addition, of which emotion parameter value 
is updated to each recognition result or each output action When it is decided 
beforehand, for example, the recognition result of "having been struck" is given, 
while the parameter value of the emotion of the "resentment" goes up, the 
parameter value of the emotion of "joy" falls. When the recognition result of 
"having been stroked" is given, while the parameter value of the emotion of "joy" 
goes up, the parameter value of each emotion of "sadness" and the 
"resentment" falls. 

[0054] Feeling and the instinct model section 41 hold like this the parameter 



value which expresses the strength of the desire for these the desires of every 
about five desires in which "motion avarice", "love avarice", "appetite", "curiosity", 
and "sleep avarice" carried out mutually-independent. And feeling and the 
instinct model section 41 carry out renewal of sequential of the parameter value 
of each [ these ] desire based on the advice from a recognition result, and the 
elapsed time and the action decision section 42 from the condition recognition 
section 40 etc., respectively. 

[0055] Concretely, feeling and the instinct model section 41 set to ki amount of 
fluctuation delta[ of the desire computed by predetermined operation expression 
about "motion avarice", "love avarice", and "curiosity" based on output action, 
elapsed time, a recognition result, etc. of a pet robot 1 ] I [k], and the multiplier 
which expresses the sensibility of I [k] and its desire for the parameter value of 
the current desire, is a predetermined period, and is a degree type [0056]. 
[Equation 2] 

I Ck + 1) =1 Ck) + k t x A I C 

[0057] As parameter value [ of that desire in the period of ********** ] | [k+i] j s 
computed and this result of an operation is replaced with parameter value [ of 
that current desire ] I [k], the parameter value of that desire is updated. In this 



case, when there is advice that it is defined beforehand of which desire 
parameter value is changed to output action, a recognition result, etc., for 
example, it performed a certain action from the action decision section 42, the 
parameter value of "motion avarice" falls. 

[0058] Moreover, based on dc-battery residue detecting-signal S1 A ( drawing 2 ) 
given through the condition recognition section 40 about "appetite", feeling and 
the instinct model section 41 set a dc-battery residue to BL, is a predetermined 
period, and is a degree type [0059]. 
[Equation 3] 

I Ck] = 100-Bl (3) 

[0060] As it is alike, parameter value [ of "appetite" ] I [k+1] is computed more 
and this result of an operation is replaced with parameter value [ of current 
appetite ] I [k], the parameter value of the "appetite" concerned is updated. 
[0061] Furthermore, feeling and the instinct model section 41 carry out increase 
and decrease of the parameter value of modification for every predetermined 
time by considering one day as one synchronization about "sleep avarice." 
[0062] In addition, in the gestalt of this operation, it is regulated so that each 
emotion and the parameter value of each desire may be changed in the range 
from 0 to 100, respectively, and the value of multipliers ke and ki is also set up 



according to the individual for each [ an emotion and ] the desire of every. 
[0063] (2-3) The configuration action decision section 42 of the action decision 
section 42 determines the next action as the condition recognition information 10 
given from the condition recognition section 40, each emotion in feeling and the 
instinct model section 41 and the parameter value of each desire, and the 
behavioral model beforehand stored in memory 10A based on elapsed time etc., 
and outputs it by making a decision result into the action decision information 
S11 to feeling, the instinct model section 41, and the action generation section 
43. 

[0064] In this case, the algorithm called the stochastic automaton determined 
probable as the technique of opting for the next action based on the transition 
probability PO-Pn set [ to other same or nodes NODE0 of which - NODEn it 
changes and ] up to the arc ARC0 - ARCn which connect between each node 
NODE0 - NODEn, respectively from one node (condition) NODE0 as shown in 
drawing 6 is used for the action decision section 42. . 

[0065] The state transition table 44 as shown in drawing 7 for every node 
NODE0 - NODEn is more specifically stored in memory 1 0A as a behavioral 
model, and the action decision section 42 opts for the next action based on this 
state transition table 44. 

[0066] The input event (recognition result of the condition recognition section 40) 



made into transition conditions in the node NODEO - NODEn is listed by the line 
of an "input event" at a priority, and the further conditions about the condition are 
described by the "data name" and the corresponding train in the line of the "data 
range" here in the state transition table 44. 

[0067] therefore, in the node NODE100 defined by the state transition table 44 of 
drawing 7 When the recognition result of "having detected the ball" (BALL) is 
given "The range (0 1000)" of "magnitude (SIZE)" of the ball given with the 
recognition result concerned is 0 to 100, When the recognition result of 
"detecting an obstruction (OBSTACLE)" is given It becomes conditions for that 
"the range (0 1000)" of "the distance (DISTANCE)" to the obstruction done with 
the recognition result concerned is 0 to 1000 to change to the node NODEO of 
self or others - NODEn. 

[0068] Moreover, in this node NODE100, when there is no input of a recognition 
result, it also sets. Among each emotion of the feeling and the instinct model 
section 41 which the action decision section 42 refers to periodically, and the 
parameter value of each desire, "Joy (JOY)", "-- surprised (SUPRISE) - " - or - 
"- feeling sad (SUDNESS) - " - when "the range (50,100)" of the parameter 
value of one of emotions is 50 to 100, it can change to the node NODEO of self 
or others - NODEn. 

[0069] further - a state transition table 44 - "-- others, while some nodes 



NODEO which can change from the node NODEO - NODEn in the train of the 
"transition place node" in the column of transition probability" to a node - NODEn 
are listed It is described by the line of the node NODEO in the column of 
transition probability" to a node - NODEn. the transition probability to the node 
NODEO at the time of gathering all the conditions described by each line of an 
"input event name", a "data value", and the "range of data" - NODEn - "-- others 
» The action and actuation which are outputted at this time are described by the 
line of "output action." in addition - "- others - the sum of the transition 
probability of each line in the column of transition probability" to a node is 100 
[%]• 

[0070] Therefore, in the node NODE100 of this example, it carries out "detecting 
a ball (BALL)", for example, and when the recognition result that "the range (0 
1000)" of "magnitude (SIZE)" of that ball is 0 to 1000 is given, it can change to "a 
node NODE120 (node120)" by the probability of "30 [%]", and action or actuation 
of "ACTION 1" will be then outputted. 

[0071] And the behavioral model is formed as a lot of nodes NODEO described 
as such a state transition table 44 - NODEn(s) are connected. 
[0072] The time of the condition recognition information S10 being given from 
the condition recognition section 40 in this way, as for the action decision section 
42, After discovering action finally, when fixed time amount has passed, it opts 



for next action and actuation (action or actuation described by the line of "output 
action") probable using the state transition table 44 of a node NODEO - NODEn 
where it corresponds of the behavioral models stored in memory 10A. It outputs 
to feeling, the instinct model section 42, and the action generation section 43 by 
making a decision result into the action decision information S11. 
[0073] (2-4) Based on the action decision information S11 given from the action 
decision section 42, if needed, send out driving signal S131-S13n, output a 
sound signal S3 to a loudspeaker 21 ( drawing 2 ), or the configuration action 
generation section 43 of the action generation section 43 sends out 1st LED 
driving signal S4 to Actuators 221 -22n ( drawing 2 ) at the LED group 20. 
[0074] Consequently, the action or actuation for which it opted in the action 
decision section 42 as mentioned above is discovered with a pet robot 1 by 
emitting light by the luminescence pattern by which the required actuators 
221 -22n drive based on driving signal S131-S13n, the voice based on a sound 
signal S3 is outputted from a loudspeaker 21, and it reaches, or the LED section 
20 corresponds based on 1st LED driving signal S4. 

[0075] Thus, in this pet robot 1, it is made as [ act / based on the situation of a 
perimeter and the interior, the existence of the command from a user, and 
influence, etc. / on the basis of control of a controller 10 / it / autonomously ]. 
[0076] (3) flash control of the LED section 20 - explain flash control of the LED 



section 20 prepared in the head unit 4 of this pet robot 1 next. 
[0077] In this pet robot 1, it opts for the action and actuation which continue 
using the corresponding state transition table 44 ( drawing 7 ) in the action 
decision section 42 which is one of the functions of a controller 10 as mentioned 
above. In this case, the 1st red [ of the LED section 20 which has a function as a 
"eye" on appearance ] LED 20R11, 20R12, and 2nd red LED 20R21, and the 
actuation which it reaches [ actuation ] 20R22 or makes bluish green color 
LED20BG1 and 20BG2 emit light are related with the part of the actions and 
actuation for which it opts by doing in this way. Moreover, it reaches 20R22, or 
there is the action or the actuation itself which is determined in the action 
decision section 42, also when it is luminescence actuation of bluish green color 
LED20BG1 and 20BG2, the 1st red LED 20R11, 20R12, and 2nd red LED 
20R21 and. 

[0078] For this reason, the LED actuation data for making the LED section 20 
emit light by the corresponding luminescence pattern related with various 
actions or actuation, respectively, or making light emit by various luminescence 
patterns as other actions and actuation, and independent actuation which is not 
associated are made memory 10A ( drawing 2 ) file-ization (this file is hereafter 
called the 1st luminescence pattern data file), respectively, and are stored in it. 
[0079] And the time of the action or actuation with which luminescence actuation 



of the LED section 20 was related as the action to which a pet robot 1 should 
discover the action generation section 43 next from the action decision section 
42, or actuation being specified, As the action which a pet robot 1 should 
discover next, or actuation, when the actuation which emits light by the 
predetermined pattern is specified, the LED section 20 By reproducing the 1st 
luminescence pattern data file to which it corresponds in memory 10A, and 
sending out the LED actuation data obtained in this way to the LED section 20 
as above-mentioned LED driving signal S4 It is made to blink by the 1st red [ to 
which it corresponds in the LED section 20 ] LED 20R11, 20R12, and 2nd red 
LED 20R21 and luminescence pattern which reaches 20R22 or corresponds 
bluish green color LED20BG1 and 20BG2. 

[0080] As opposed to the output action (for example, "ACTION 2") specifically 
matched with the recognition result in the state transition table 44 shown in 
drawing 7 of "having been stroked" (PAT) Actuation of blinking each bluish green 
color LED20BG1 of the LED sections 20 and 20BG2 is associated. Or when it is 
action that "ACTION 2" concerned itself blinks each bluish green color 
LED20BG1 and 20BG2, it sets. When the action decision information S11 which 
specifies the "ACTION 2" concerned is given to the action generation section 43 
from the action decision section 42, the action generation section 43 While 
driving the required actuators 221 -22n, the 1st luminescence pattern data file to 



which it corresponds in memory 10A which replaced with this and was related 
with "ACTION 2" while being fastidious is reproduced. It sends out to the LED 
section 20 by making into LED driving signal S4 the LED actuation data obtained 
in this way. 

[0081] consequently, the action [ based on this LED driving signal S4, each 
bluish green color LED20BG1 in the LED section 20 and 20BG2 blink a 
predetermined period, and ] by this "ACTION 2" - or it replaces with and the 
expression of "joy" is discovered. 

[0082] Moreover, the output action (for example, "ACTION 3") matched with the 
recognition result in the state transition table 44 shown in drawing 7 of "having 
been struck" (HIT), like this is received. Action of blinking the 1st red LED 20R1 1 
and 20R12 is associated, every of the LED sections 20 - [ when it is action of 
blinking the 1st red LED 20R11 and 20R12 ] "ACTION 3" concerned itself -- 
every » [ or ] When the action decision information S11 which specifies the 
"ACTION 3" concerned is given to the action generation section 43 from the 
action decision section 42, the action generation section 43 While driving the 
required actuators 221 -22n, the 1st luminescence pattern data file to which it 
corresponds in memory 10A which replaced with this and was related with this 
"ACTION 3" while being fastidious is reproduced. It sends out to the LED section 
20 by making into LED driving signal S4 the LED actuation data obtained in this 



way. 

[0083] consequently, this LED driving signal S4 — being based — every in the 
LED section 20 - the action [ the 1st red LED 20R11 and 20R12 blink a 
predetermined period, and ] by this "ACTIONS" - or it replaces with and the 
expression of the "resentment" is discovered. 

[0084] every [ in / incidentally / this pet robot 1 ] - the 1st luminescence pattern 
data file - every - the 1st red LED 20R11, 20R12, and every - the 2nd red LED 
20R21, 20R22 and each bluish green color LED20BG1, and 20BG2 are alike, 
respectively, it is made to correspond and the LED actuation data for six 
channels are stored. 

[0085] And the action generation section 43 is made as [ send / the LED 
actuation data for six channels obtained by reproducing the 1st luminescence 
pattern data file / to the 1st red / to which it corresponds in the LED section 20, 
respectively / LED 20R11, 20R12, and 2nd red LED 20R21, 20R22 and bluish 
green color LED20BG1 , and 20BG2 / as LED driving signal S4 ]. 
[0086] This sets to this pet robot 1. Flash control of all the LED in the LED 
section 20 (they are bluish green color LED20BG1 and 20BG2 to 1st and 2nd 
LED 20R11, 20R12, 20R21, and 20R22 list) can be carried out independently, 
respectively. As a luminescence pattern of the LED section 20 in this way not 
only in the pattern mentioned above about drawing 4 (A) - (D) For example, the 



pattern which makes the 1st and 2nd red LED 20R11, 20R12, 20R21, and 
20R22 turn on in every one direction of a clockwise rotation in order like drawing 
8 (A), The pattern which blinks the 1st red LED 20R11 and 20R12 alternately 
[ one / every ] with right and left like drawing 8 (B), It is made as [ make / the 
pattern which blinks bluish green color LED20BG1, 20BG2 and the 1st red LED 
20R1 1 , and 20R12 by turns one by one like drawing 8 (C) / to discover ]. 
[0087] Moreover, as shown in drawing 9 (B) - drawing 9 (E), the action 
generation section 43 the LED actuation data obtained by reproducing the 1st 
luminescence pattern data file An PWM (Pulse Width Modulation) modulation 
can be carried out by software processing in four steps. It is made as [ adjust /, 
by this / the luminescence brightness of bluish green color LED20BG1 and 
20BG2 / in five steps / to each 1st and 2nd LED 20R11 in the LED section 20, 
20R12, 20R21, and 20R22 list / including the case ( drawing 9 (A)) where 
brightness is 0 [%] ]. 

[0088] This sets to this pet robot 1. Using the function of this action generation 
section 43, as a luminescence pattern of the LED section 20, as shown in 
drawing 10 (A) and (B) It is made as [ discover / the pattern to change ]. 1st 
corresponding LED 20R11, 20R12, 2nd LED 20R21, and 20R22 - and - or the 
luminescence brightness of bluish green color LED20BG1 and 20BG2 being 
periodic (for example, periods of 1 - 3 seconds) -- It is made as [ make / various 



expression expressions / to perform to a pet robot 1 in this way ]. 
[0089] Still like this, when a system changes into a specific condition, by the 
luminescence pattern according to the condition concerned, the various LED 
actuation data for making green LED20G grade emit light file(this is hereafter 
called the 2nd luminescence-pattern-data file )-turn into memory 10A, 
respectively, and are stored in it. And when advice that the system changed into 
the specific condition from the action decision section 42 is given, the action 
generation section 43 reproduces the 2nd [ according to the condition concerned 
of having been notified ] luminescence pattern data file, and sends it out to the 
LED section 20 by making into LED driving signal S4 the LED actuation data 
obtained in this way. 

[0090] Concretely, in this pet robot 1, although it shifts to the specific mode of 
operation which does not make each leg unit 3A-3D etc. drive in order to make it 
not inflict an injury on the user who took when the condition recognition section 
40 obtains the recognition result of "having been taken", the advice which tells 
this in this case is given to the action generation section 43 from the action 
decision section 42. 

[0091] At this time, the action generation section 43 reproduces the 2nd 
luminescence pattern data file to which it corresponds in memory 10A based on 
the advice from this action decision section 42, and sends out LED driving signal 



S4 obtained in this way to the LED section 20. Consequently, while being taken 
based on this LED driving signal S4, green LED20G blink a predetermined 
period like drawing 1 1 (A). 

[0092] Moreover, the action decision section 42 notifies this to the action 
generation section 43, when the parameter value of the "appetite" held at feeling 
and the instinct model section 41 becomes beyond a threshold (i.e., also when a 
dc-battery residue decreases). And at this time, the action generation section 43 
reproduces the 2nd luminescence pattern data file to which it corresponds in 
memory 10A based on the advice from this action decision section 42, and 
sends out LED driving signal S4 obtained in this way to the LED section 20. 
consequently ~ until a dc-battery 11 is charged after this based on this LED 
driving signal S4 - drawing 11 (B) like - every in the LED section 20 - green, 
while the 2nd red LED 20R21 and 20R22 light up - light is emitted while 
LED20G change brightness with the period of about 1-3 seconds. 
[0093] Furthermore, the action generation section 42 always recognizes self 
current positions, such as "it stands", "it sitting down", or "he walking." And the 
action generation section 42 reproduces the 2nd luminescence pattern data file 
to which it corresponds in memory 10A at the time of the position of "sitting 
down", and sends out LED driving signal S4 obtained in this way to the LED 
section 20. Consequently, based on this LED driving signal S4, while sitting 



down, green LED20G always light up like drawing 1 1 (C). 
[0094] Thus, in this pet robot 1, while a user can recognize the feeling of the pet 
robot 20 concerned etc. based on the 1st red [ which was prepared in the head 
unit 4 ] LED 20R11, 20R12, and 2nd red LED 20R21, 20R22 and bluish green 
color LED20BG1, and 20BG2, it is made as [ recognize / based on green 
LED20G / a system state ]. 

[0095] (4) flash control of LED23 for a state-of-mind display - explain flash 
control of LED23 for a state-of-mind display arranged in tail 5A of the tail section 
unit 5 of this pet robot 1 next. 

[0096] With this pet robot 1, LED23 for a state-of-mind display which emits light 
in blue or orange is arranged in tail 5A as mentioned above, and it is made as 
[ display / by the luminescence pattern and color of LED23 for a state-of-mind 
display / the state of mind of the pet robot 1 at that time ]. In practice, for example, 
always [ common ] LED23 for a state-of-mind display is blue, and emits light in 
orange at the time of abnormalities. 

[0097] For this reason, the various data for LED actuation for making LED23 for 
a state-of-mind display emit light by the luminescence pattern and color 
according to a state of mind at that time file(this is hereafter called the 3rd 
luminescence-pattern-data file )-turn into memory 10A, respectively, and are 
stored in it. 



[0098] And the action generation section 43 reproduces the 3rd [ which is stored 
in memory 10A ] corresponding luminescence pattern data file based on the 
advice given from the action decision section 42 like the after-mentioned, and 
sends it out to LED23 for a state-of-mind display by making into the LED driving 
signal S5 the data for LED actuation obtained in this way. 
[0099] For example, the action decision section 42 notifies this to the action 
generation section 43, when the recognition result which should make that node 
NODE0 when explaining drawing 7 - NODEn change is not given between things 
beyond predetermined time from the condition recognition section 40 (when 
free). And the action generation section 43 reproduces the 3rd luminescence 
pattern data file to which it corresponds in memory 10A based on this advice, 
and sends it out to LED23 for a state-of-mind display by making into the LED 
driving signal S5 the data for LED actuation obtained in this way. Consequently, 
based on this LED driving signal S5, like drawing 12 (A), LED23 for a 
state-of-mind display is blue, and always lights up by weak brightness. In 
addition, since drawing 12 (B) - (E) is the same, the explanation is omitted. 
[0100] Moreover, the action decision section 42 notifies this to the action 
generation section 43 apart from the action decision information S11, when the 
search behavior which looks for something as the continuing action or actuation 
is chosen. And at this time, the action generation section 43 reproduces the 3rd 



luminescence pattern data file to which it corresponds in memory 10A based on 
this advice, and sends it out to LED23 for a state-of-mind display by making into 
the LED driving signal S5 the data for LED actuation obtained in this way. 
Consequently, based on this LED driving signal S5, LED23 for a state-of-mind 
display lights up that it is blue and strongly like drawing 13 (A) only for a moment. 
[0101] Furthermore, the action decision section 42 will notify this to the action 
generation section 43, if it recognizes having discovered the specified substance 
based on the condition recognition signal S10 from the condition recognition 
section 40 when search behavior is being performed. And at this time, the action 
generation section 43 reproduces the 3rd luminescence pattern data file to 
which it corresponds in memory 10A based on this advice, and sends it out to 
LED23 for a state-of-mind display by making into the LED driving signal S5 the 
data for LED actuation obtained in this way. Consequently, based on this LED 
driving signal S5, LED23 for a state-of-mind display display lights up that it is 
blue and strongly like drawing 13 (B) only for a moment. 

[0102] Thus, in this pet robot 1, it is made as [ display / the state of mind of the 
pet robot 1 at that time ] by carrying out flash control of LED23 for a 
state-of-mind display prepared in tail 5A of the tail section unit 5. 
[0103] In actuation of the gestalt of this operation, and the configuration beyond 
effectiveness (5) In this pet robot 1 Based on the external sensor signal S1 or 



internal sensor signal S2 grade outputted, respectively, self feeling is generated 
from the external sensor section 19 and the internal sensor section 15. While 
expressing by carrying out flash actuation of the 1st red [ in the LED section 20 
in which the generated feeling concerned was prepared by the head unit 4 ] LED 
20R11, 20R12, and 2nd red LED 20R21, 20R22 and bluish green color 
LED20BG1, and 20BG2 In being in a mode of operation without the position 
which does not have a motion of a system apart from this, or a motion, it blinks 
green LED20G of the LED section 20. 

[0104] Therefore, in this pet robot 1, based on the flash condition of green 
LED20G of this LED section 20, a user can recognize the system state of the pet 
robot 1 concerned, and when it is in the position in which that part pet robot 1 
does not have a motion, and a mode of operation without a motion, it can 
prevent giving a user unnecessary misunderstanding and worries beforehand. 
[0105] moreover - this pet robot 1 - the 1st red [ of the LED section 20 ] LED 
20R11, 20R12, and 2nd red LED 20R21, 20R22, bluish green color LED20BG1, 
and 20BG2 — and green — corresponding the 1- which it faced carrying out flash 
actuation of LED20G, and carried out reading appearance from memory 10A — 
PWM modulation processing of the LED actuation data in the 3rd luminescence 
pattern data file is carried out if needed. 

[0106] Therefore, in this pet robot 1 , flash actuation of the 1st red [ in these LED 



section 20 ] LED 20R11, 20R12, and 2nd red LED 20R21, 20R22, bluish green 
color LED20BG1, 20BG2, and green LED20G can be carried out by various 
luminescence patterns. 

[0107] The case where feeling etc. is furthermore expressed with this pet robot 1, 
The LED actuation data for carrying out flash control of the 1st red LED 20R11, 
20R12, and 2nd red LED 20R21, 20R22 and bluish green color LED20BG1, and 
20BG2, respectively for every various luminescence patterns at the time of 
making the LED section 20 emit light as independent action It is made to 
correspond to the red [ of these 1st ] LED 20R11, 20R12, and 2nd red LED 
20R21, 20R22 and bluish green color LED20BG1, and 20BG2, respectively. 
Since it collects only several same channel minutes as these and is stored in the 
1st one luminescence pattern data file, Flash control of the all 1st red LED 
20R11, 20R12, and 2nd red LED 20R21, 20R22 and bluish green color 
LED20BG1, and 20BG2 can be carried out independently, respectively. 
[0108] Therefore, in this pet robot 1, more various patterns can be discovered as 
a luminescence pattern of the these LED section 20 whole. 
[0109] While expressing by carrying out flash actuation of the 1st red [ in the 
LED section 20 in which feeling was prepared by the head unit 4 ] LED 20R11, 
20R12, and 2nd red LED 20R21, 20R22 and bluish green color LED20BG1, and 
20BG2 according to the above configuration By having made it blink green 



LED20G of the LED section 20, when it was in a mode of operation without the 
position which does not have a motion of a system apart from this, or a motion A 
user can recognize the system state of the pet robot 1 concerned easily based 
on the flash condition of green LED20G. When it is in the position to write in 
which a pet robot 1 does not have a motion, and a mode of operation without a 
motion, in carrying out, it can prevent giving a user unnecessary 
misunderstanding and worries beforehand, and the pet robot which may raise 
entertainment nature in this way can be realized. 

[0110] Moreover, according to the above configuration, the 1st red [ of the LED 
section 20 ] LED 20R11, 20R12, and 2nd red LED 20R21, 20R22, bluish green 
color LED20BG1, 20BG2, and green LED20G are faced carrying out flash 
actuation, corresponding the 1- which carried out reading appearance from 
memory 10A ~ the LED actuation data in the 3rd luminescence pattern data file 
by having been made to carry out PWM modulation processing if needed Flash 
actuation of the red [ of these 1st] LED 20R11, 20R12, and 2nd red LED 20R21, 
20R22, bluish green color LED20BG1, 20BG2, and green LED20G can be 
carried out by various luminescence patterns. The pet robot which may raise 
entertainment nature in this way is realizable. 

[0111] The case where feeling etc. is furthermore expressed according to the 
above configuration, The LED actuation data for carrying out flash control of the 



1st red LED 20R11, 20R12, and 2nd red LED 20R21, 20R22 and bluish green 
color LED20BG1, and 20BG2, respectively for every various luminescence 
patterns at the time of making the LED section 20 emit light as independent 
action It is made to correspond to the red [ of these 1st ] LED 20R11, 20R12, 
and 2nd red LED 20R21 , 20R22 and bluish green color LED20BG1 , and 20BG2, 
respectively. Collect only several same channel minutes as these, and it stores 
in the 1st one luminescence pattern data file. By having been made to carry out 
flash actuation of the 1st corresponding red LED 20R11, 20R12, and 2nd red 
LED 20R21, 20R22 and bluish green color LED20BG1, and 20BG2 based on 
the LED actuation data for these six channels, respectively Flash control of the 
all 1st red LED 20R1 1 , 20R1 2, and 2nd red LED 20R21 , 20R22 and bluish green 
color LED20BG1, and 20BG2 can be carried out independently, respectively. 
More various patterns can be discovered as a luminescence pattern of the LED 
section 20 whole in carrying out, and the pet robot to write and which may raise 
entertainment nature in this way can be realized. 

[0112] (6) it is the gestalt of other operations » although the case where this 
invention was applied to the pet robot 1 of the 4-piece walk mold constituted like 
drawing 1 in the gestalt of above-mentioned operation was described - this 
invention - not only this — in addition, it is widely applicable to the pet robot of 
various gestalten. 



[01 13] Moreover, in the gestalt of above-mentioned operation, although the case 
where LED (light emitting diode) was applied as 2nd luminescence means which 
displays the 1st luminescence means and system information which functions as 
a "eye" on appearance was described, in addition to this, this invention can apply 
widely various luminescence means in addition to this, such as a liquid crystal 
panel, in addition to this, for example. 

[01 14] the gestalt of further above-mentioned operation — setting — the situation 
of the exterior or the interior — and — or as a sensor which detects the input from 
the outside Although the case where CCD camera 16, a microphone 17, a touch 
sensor 18, the dc-battery sensor 12, a temperature sensor 13, and 
acceleration-sensor 14 grade were applied was described this invention - not 
only this -- in short - the situation of the exterior or the interior and -- or if the 
input from the outside is detectable, in addition to this, various sensors are 
widely applicable besides this. 

[0115] In the gestalt of above-mentioned operation, so that feeling etc. may 
furthermore be expressed based on the output of the external sensor 19 and the 
internal sensor 15 etc. The 1st red [ of the LED section 20 ] LED 20R11, 20R12, 
and 2nd red LED 20R21, 20R22 and bluish green color LED20BG1, and 20BG2, 
Although the case where the controller 10 which considers as the control means 
which carries out flash control of green LED20G, and manages the motion 



control of the pet robot 1 whole was applied was described, you may make it this 
invention prepare not only this but this control means in another object in a 
controller 10. 

[0116] the gestalt of further above-mentioned operation - setting - the 1- 
although the case where the PWM modulation of the LED actuation data in the 
3rd luminescence pattern data file was made to be carried out by software 
processing was described, this invention prepares separately the PWM 
modulation circuit of not only this but a hardware configuration, and may be 
made to carry out PWM modulation processing of the LED actuation data if 
needed by the PWM modulation circuit concerned. The load of software 
processing of a controller 10 is mitigable by doing in this way. 
[0117] Furthermore, it sets in the gestalt of above-mentioned operation. In the 
1st luminescence pattern data file By making it correspond to each of the 1st red 
LED 20R11, 20R12, and 2nd red LED 20R21, 20R22 and bluish green color 
LED20BG1, and 20BG2, and storing the LED actuation data for six channels 
Although the case where it enabled it to carry out flash control of the these six 
1st red LED 20R11, 20R12, and 2nd red LED 20R21, 20R22 and bluish green 
color LED20BG1, and 20BG2 according to an individual independently, 
respectively was described Not only this but of these, as one group (for example, 
right-hand side, left-hand side, etc.), this invention whether are and it attaches so 



that flash control can be carried out per group Each group makes it correspond, 
respectively and you may make it store the LED actuation data for the same 
channel as the number of groups involved in the 1st luminescence pattern data 
file. 

[0118] Furthermore, in the gestalt of above-mentioned operation, although the 
case where the state of mind of the pet robot 1 at that time was displayed by 
carrying out flash control of LED23 for a state-of-mind display prepared in tail 5A 
of the tail section unit 5 was described This invention doubles a motion, a 
condition, etc. of tail 5A not only like the flash of not only this but LED23 for a 
state-of-mind display but like drawing 14 , and you may make it express the state 
of mind of a pet robot 1 . 

[0119] Furthermore in the gestalt of above-mentioned operation, by the flash of 
LED (the 1st red LED 20R11, 20R12, and 2nd red LED 20R21, 20R22 and 
bluish green color LED20BG1, 20BG2) which functions as a "eye" of a pet robot 
1 Although the case where the feeling of the pet robot 1 concerned was 
expressed was described As this invention is synchronized with the flash of not 
only this but this LED (the 1st red LED 20R11, 20R12, and 2nd red LED 20R21, 
20R22 and bluish green color LED20BG1, 20BG2) and drives moving part, you 
may make it express feeling. 

[0120] For example, make free movable the part equivalent to the "lug" on 



appearance, it is made to synchronize with the flash of this LED (the 1st red LED 
20R11, 20R12, and 2nd red LED 20R21, 20R22 and bluish green color 
LED20BG1, 20BG2), the part concerned can be driven, and more various 
patterns can express feeling now by doing in this way. 
[0121] 

[Effect of the Invention] According to this invention, it sets to robot equipment 
and its control approach as mentioned above. The 2nd luminescence means for 
displaying 1st luminescence means to function as an eye on appearance, and 
the condition of a system system is arranged in robot equipment, the situation of 
the exterior or the interior — and — or, while carrying out flash control of the 1st 
luminescence means based on the output of the sensor which detects the input 
from the outside so that feeling may be expressed By having been made to carry 
out flash control of the 2nd luminescence means so that the condition of a 
system system might be expressed, a user can recognize the condition of a 
system system easily according to the luminescence condition of the 2nd 
luminescence means. The thing which write and for which unnecessary 
misunderstanding and worries are given to a user can be prevented in carrying 
out, and the robot equipment which may raise entertainment nature in this way, 
and its control approach can be realized. 

[0122] Or the input from the outside is recognized, moreover — according to this 



invention — robot equipment and its control approach — setting — the situation of 
the exterior or the interior — and — or the output of the sensor which detects the 
input from the outside - being based - the situation of the exterior or the interior 
- and - By having been made to carry out flash control, controlling a 
luminescence means by pulse width modulation if needed based on a 
recognition result to express feeling Flash actuation of the luminescence means 
can be carried out by various luminescence patterns, and the robot equipment 
which may raise entertainment nature in this way, and its control approach can 
be realized. 

[0123] Or the input from the outside is recognized, according to this invention 
furthermore - robot equipment and its control approach - setting - the situation 
of the exterior or the interior - and — or the output of the sensor which detects 
the input from the outside - being based - the situation of the exterior or the 
interior - and - Based on a recognition result, flash actuation of the 
luminescence means can be carried out by various luminescence patterns by 
having been made to carry out flash control of each luminescence means 
according to the individual, respectively so that feeling may be expressed, and 
the robot equipment which may raise entertainment nature in this way, and its 
control approach can be realized. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the appearance configuration of 
the pet robot by the gestalt of this operation. 

[Drawing 2] It is the block diagram showing the internal configuration of the pet 
robot by the gestalt of this operation. 

[Drawing 3] the configuration of the LED section is shown — it is a sectional view 
a part. 

[Drawing 4] It is approximate line drawing with which explanation of the 
luminescence pattern of the LED section is presented. 

[Drawing 5] It is the block diagram with which explanation of processing of a 
controller is presented. 

[Drawing 6] It is the conceptual diagram showing a stochastic automaton. 
[Drawing 7] It is a graph showing a state transition table. 

[Drawing 8] It is approximate line drawing with which explanation of the 
luminescence pattern of the LED section is presented. 

[Drawing 9] It is pulse-shape drawing with which explanation of the PWM 
modulation of the data for LED actuation is presented. 



[Drawing 10] It is approximate line drawing with which explanation of the 
luminescence pattern of the LED section is presented. 

[Drawing 11] It is approximate line drawing with which explanation of the 
luminescence pattern of green LED is presented. 

[Drawing 12] It is approximate line drawing showing the example of a 
luminescence pattern of LED for a state-of-mind display. 

[Drawing 13] It is approximate line drawing showing the example of a 
luminescence pattern of LED for a state-of-mind display. 

[Drawing 14] It is the graph with which explanation of the gestalt of other 
operations is presented. 
[Description of Notations] 

1 .... A pet robot, 2 .. An idiosoma unit, 3A - 3D .. Leg unit, 4 [ .. Controller, ] .... A 
head unit, 5 .. A tail section unit, 5A A tail, 10 10A .... Memory, 20 .. The LED 
section, 20R11, 20R12, 20R21, 20R22 .. Red LED 20BG1, 20BG [ .. Translucent 
covering, 40 / .. The condition recognition section, 41 / .. Feeling and the instinct 
model section, 42 / .. The action decision section, 43 / .. The action generation 
section, S4, S5 / .. LED driving signal. ]2 .... Bluish green LED, 20G .. Green LED, 
23 .. LED for a state-of-mind display, 24 



